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(54) Tide: IMPROVEMENTS IN OR RELATING TO GRINDING MACHINES 
(57) Abstract 


The invention relates to a 
method and apparatus for dress- 
ing the grinding wheels of a dual 
head grinding machine. To this 
end a dual wheel head grinding 
machine is provided having first 
and second heads (10, 12) respec- 
tively carrying first and second 
grinding wheels (14, 16). wherein 
the first and second wheels heads 
respectively also carry first and 
second wheel dressers (28, 30) 
and the two wheel heads are rela- 
tively movable to enable the first 
dresser to dress the second grind- 
ing wheel, or to enable the second 
dresser to dress the first grinding 
wheel. The two wheel heads are 
preferably movable in two coor- 
dinate directions, firstly to enable 
movement towards and away from 
one another and secondly to en- 
able infeed and reverse movement 
at right angles thereto. 
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Title improvements in or relating to Grinding Machines 

Field of the invention 

This invention relates generally to grinding machines/ and 
in particular to a grinding machine having two wheel heads, 
each carrying a grinding wheel, thereby to enable two 
positions along a workpiece to be ground simultaneously, 
for example when grinding cams on an engine camshaft. 

Background to the invention 

Dual wheel grinding machines are well known. It is also 
well understood that when a grinding wheel is in use, it 
can develop deformations from circularity, of several 
possible types, requiring the wheel to be reshaped with* a 
dressing tool or a truing tool. In this specification, 
the term "dresser" is employed to refer to either a 
dressing tool or a truing tool, and the term "dress" to 
refer to either dressing or truing. 

In the case of a dual wheel grinding machine, the grinding 
wheels are not necessarily the same si2e. It has been 
considered not practical to incorporate facilities for 
dressing or truing in the machine because of the space and 
complexity of design required to carry a normal two axes 
dressing unit on each wheelhead. In a machine having only 
a single grinding wheel, a separate head can be 
incorporated,, but this is obviously not readily possible in 
a machine already having two wheel heads . It is 

conventional practice to demount the grinding wheels for 
dressing or truing. 

It is an object of the present invention to provide a 
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solution to the above-described problem. 
The invention 

According to one aspect of the invention, there is provided 
a dual wheel head grinding machine having first and second 
wheel heads respectively carrying first and second grinding 
wheels, wherein the first and second wheel heads 
respectively also carry first and second grinding wheel 
dressers and the two wheel heads are relatively movable to 
enable the first dresser to dress the second grinding wheel 
and to enable the second dresser to dress the first 
grinding wheel. 

According to another aspect of the invention, there is 
provided a method of truing or dressing the grinding wheels 
of a dual wheel head grinding machine, according to which 
the two wheel heads, in addition to first and second 
grinding wheels, respectively carry first and second 
dressers, comprising the step of moving the first wheel 
head to cause the first dresser to dress the second 
grinding wheel and, or the step of moving the second wheel 
head to cause the second dresser to dress the first 
grinding wheel. 

Preferably, the two wheel heads are each movable in two 
coordinate directions, firstly a lateral movement towards 
and away from one another and secondly a feed movement at 
right angles thereto. The lateral movement is preferably 
parallel to an axis through the first and second grinding 
wheels, which may be coaxial, and the feed movement is at 
right angles to said axis and enables the infeed/outf eed 
movement of the respective grinding wheel relative to the 
worlcpiece, as well as engagement of the respective dresser 
with a grinding wheel. 
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The first and second dressers on the two wheel heads are 
desirably not aligned, but both preferably lie in a plane 
normal to the axial plane through the axis of the grinding 
wheels containing the directions of movement of the wheel 
heads , but respectively on opposite sides of this axial 
plane. Registration of the dressers in this way, relative 
to the grinding wheels , enables the first dresser to move 
past the second dresser when the first dresser is employed 
to dress the second grinding wheel , and vice versa . 

It is an obvious requirement, if the two dressers are 
mounted in f ixpri relationship to the respective wheel 
heads, for the two dressers to be positioned closer 
together than the two grinding wheels in the normal 
condition in which grinding takes place, each dresser 
preferably being spaced further from the wheel head which 
carries it than the grinding wheel carried by that wheel 
head. 

Correct lateral positioning calibration is preferably 
achieved by means of a probe on one whftpl head and an anvil 
on the other. Contact between them may signal a stop 
command to the drive producing the lateral movements The 
feed movement which brings the first dresser into contact 
with the second grinding wheel, or the second dresser into 
contact with the first grinding wheel, is judged by touch 
contact in a conventional manner. The probe may be 
adjustable between two conditions if f as is pref erred, the 
lateral movement for bringing the first dresser into 
alignment with the second grinding wheel is not the same as 
that for bringing the second dresser into alignment with 
the first grinding wheel. 

Dressing may be effected by movement of one wheel head 
only. 
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Again, if the dressers are mounted in fixed relationship to 
the respective wheel heads, all lateral relative movement 
between the wheel heads for effecting dressing is 
preferably carried out. by the wheel head carving the 
grinding wheel to be dressed, although this is not 
essential. 

Mounting the dressers in fixed relationship to the wheel 
heads places limitations on the difference between the 
sizes of the grinding wheels which can be dressed, 
posssibly on the extent of non-axial alignment of the 
grinding wheels necessary for grinding different parts of 
a workpiece, and possibly also on the difference between 
the amounts of dressing of the respective grinding wheels 
which is practicable. 

In a preferred machine, therefore, the dressers are mounted 
each to be laterally movable independently of the lateral 
movement of the wheel heads which carry the respective 
dressers. For example, the dressers may each be mounted 
on a slide which is itself mounted to be laterally slidable 
on a guide means carried by the corresponding wheel head. 

This avoids any possible problem of fouling between the 
non-operative dresser and the second grinding wheel when 
the operative dresser ,is aligned with the first grinding 
wheel, and vice versa. 

Description of embodiments 

Embodiments of dual wheel head grinding machine are now 
described by way of example with reference to the 
accompanying drawings, in which :- 

Figures 1, 2 and 3 respectively show a simple machine 
diagrammatical ly in plan, side, and rear views, for 
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enabling the principle of the invention to be understood; 

Figure 4 is a diagrammatic plan view of a preferred machine 
in a typical condition for dual grinding of a workpiece; 

Figure 5 is a corresponding view when the machine is in a 
typical condition for dressing one of the gri nd i n g wheels; 

Figure 6 is a diagrammatic view of a dressing wheel slide 
assembly; and 

Figure 7 shows a slide in perspective. 

Referring to Figures 1 to 3, the illustrated grinding 
machine has two wheel heads 10, 12 respectively carrying 
grinding wheels 14 , 16 in coaxial relationship for grinding 
two spaced positions along a workplace IB rota table be tw en 
a headstock 20 and a tailstock 22. A rotary drive for 
each grinding wheel 14, 16 is housed within the respective 
wheel head, and the inf eed/outfeed movement of each 
grinding wheel is produced by a controlled feed movement of 
the respective wheel head, as indicated by the arrows 24, 
26. 

In addition to the grinding wheels 14, 16, the wheel heads 
lQ f 12 respectively carry Hrpgging ax truing tools 28, 30 # 
herein referred to as dressers. The dressers 28, 30, 
haw ever ^ are not coaxial * but di spnsed on opposite sides of 
a vertical plane through the axis of the grinding wheels, 
as will he. clear from. Figures. 2 and 3— 

Each wheel head, in addition to its vertical feed" movement, 
is laterally movable towards the other wheel head, as 
indicated by the arrows 32, 34. 

Thus, as indicated in dashed line at 14A, it is possible 
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laterally to move grinding wheel 14 beneath dresser 30, or 
alternatively to move grinding wheel 16 laterally to 


po«?ji-irming is. ensured by means of. a probe 36 ojol the whee l 
head 12 and a corresponding anvil 38 on the wheel head 10. 

Subsequently/ by use of the available feed movement of one 
of the wheel heads 1Q,. 12*. the dr ess er 3.0 can. he eng a ged 
with the grinding wheel 14 to effect dressing, or likewise 
for the. grinding: wheel. 16. and rirpsspr 2R~. 

It will be noted that the two dressers 2ff, 30 pass one by 
the other during the lateral feed movement effected in 
readiness for dressing, and it is possible that each 
<ireffs^ may be. vertically aligned, with. a. gr i nd i ng w hee l at. 
the end of this feed movement. However , simultaneous 

. dressing. -.of .-both.. grinding, wheels. .is not - po ssi b le bec aus e 

the respective distances between the centres of the 
respective pairs of grinding wheels, and dresaers will .not 
be the same. Moreover, although not illustrated, the two 
dressers 28, .30 are. preferably mounted at different 
distances from the sides of the wheel heads 10, 12 such 
that when one dresser 28 is truing grinding wheel 16 , the 
other dresser 30 is laterally displaced from, i.e. non- 
aligned with, its grinding wheel 14. The sensing means 
36, 38 may be adjustable to allow for the different lateral 
movements to be carried out when the respective pairs of 
grinding wheels and dressers are to be aligned. In 
addition to the impracticality of simultaneous dressing, 
the vertical feed movement of one dresser (or grinding 
wheel) necessary for dressing increases the separation of 
the other dresser and grinding wheel. On the other hand, 
it is not essential for the lateral movement required for 
dressing to be performed by the wheel head carrying the 
grinding wheel to be dressed, nor indeed for this relative 
lateral movement to be performed solely by one wheel head. 


position it beneath dresser 28 . 


Correct lateral 
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The dresser 30, 28 traverses across the face of the 
grinding wheel 14, 16 to dress, or true the wheel. The 
actual grinding and dressing or truing processes carried 
out by the machine are not herein described , because they 
are practised in a wholly conventional manner. 

Notwithstanding Figures 1 to 3, it is to be understood that 
the invention is not limited to machines which have 
grinding wheels of equal diameter, nor to the requirement 
to dress the respective grinding wheels by equal amounts. 

A preferred, more versatile machine is illustrated in 
Figures 4 to 7, wherein the same reference numerals as 
Figures 1 to 3 are employed for corresponding parts. 

In the preferred machine, the dressers 28, 30 are mounted 
on respective slides 40, 42 which are themselves slidably 
mounted for lateral movement of the dressers on guides 44 
(see Figure 7) housed within the respective wheel heads 10, 
12. References 46, 48 denote driving means for the 
respective slides 40,, 42. 

In Figure 4, the machine is shown in the condition for 
conventional dual grinding of a workpiece by the spaced 
grinding wheels 14, 16. For grinding different parts of 
the workpiece, the grinding wheels 14, 16 are shown non- 
aligned axially. Moreover, although not shown, these 
grinding wheels could be of quite substantially different 
diameters. The axes of the dressers 28, 30 again lie in 
front of and behind the plane of the Figure 4 drawing, as 
is apparent from the plan view of a wheel head shown in 
Figure 6, in which reference 50 denotes the axis of the 
grinding wheel 14, typically a diamond wheel, and reference 
52 denotes the axis of the dresser 28, typically a carbon- 
boron wheel. 
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Figure 5 shows the machine when in the condition for truing 
the grinding wheel 16 with the dresser 28. Slide 40 has 
been operated, in conjunction with a relative lateral 
movement of the wheel heads 14, 16, possibly to an extent 
controlled by a suitable sensing means (not shown), to 
bring dresser 28 into alignment with grinding wheel 16. 
Relative vertical movement of the two wheel heads 14, 16 is 
being carried out to effect truing. 

Figure 6 also shows, in diagrammatic manner, one possible 
form of drive means 46, 48 contained within each wheel head 
14, 16, for effecting movement of the slide. This drive 
means may be electrically or hydraulically powered, for 
example. 
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Claims 

1. A method of truing or dressing the grinding wheels of 
a dual wheel head grinding machine, according to which, the 
two wheel heads, in addition to first and second dressers, 
respectively carry first and second dressers, comprising 
the step of moving the first wheel head to cause the first 
dresser to dress the second grinding wheel. 
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2. A method of truing or dressing the grinding wheels of 
a dual wheel head grinding machine , according to which the 
two wheel heads, in addition to first and second dressers, 
respectively carry first and second dressers, comprising 
the step of moving the second wheel head to cause the 
second dresser to dress the first grinding wheel. 

3. A dual wheel grinding machine having first and second 
wheel heads respectively carrying first and second grinding 
wheels, wherein the first and second wheel heads 
respectively also carry first and second grinding wheel 
dressers and the two wheel heads are relatively movable to 
enable the first dresser to dress the second grinding wheel 
and to enable the second dresser to dress the first 
grinding wheel. 

4. A dual wheel grinding machine according to claim 3, 
wherein the two wheel heads are each movable in two 
coordinate directions, firstly a lateral movement towards 
and away from one another and secondly a feed movement at 
right angles thereto. 

5. A dual wheel head grinding machine according to claim 
4, wherein the lateral movement is parallel to an axis 
through the first and second grinding wheels and the feed 
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movement is at right angles to said axis and enables the 
infeed/outf eed movement of the respective grinding wheel 
relative to the workpiece as well as engagement of the 
respective dresser with a grinding wheel. 

6. A dual wheel head grinding machine according to claim 
5, wherein the axis through the first and second grinding 
wheels is coaxial. 

7. A dual wheel head grinding machine according to any of 
claims 3 to 6, wherein the first and second dressers in the 
two wheel heads are not aligned but both lie in a plane 
normal to the axial plane through the axis of the grinding 
wheels containing the directions of movement of the wheel 
heads, and are respectively on opposite sides of this axial 
plane so as to enable the first dresser to move past the 
second dresser when the first dresser is employed to dress 
the second grinding wheel, and vice versa. 

8. A dual wheel head grinding machine according to any of 
claims 3 to 7, wherein correct lateral positioning 
calibration is achieved by means of a probe on one wheel 
head and an anvil on the other wheel head* 

9. A dual wheel head grinding machine according to claim 
8, wherein the probe and anvil signals a stop command to 
the drive producing the lateral movement. 

10. A dual wheel head grinding machine according to claim 
8 or claim 9, wherein the probe is adjustable between two 
conditions when the lateral movement for bringing the first 
dresser into alignment with the second grinding wheel is 
not the same as that for bringing the second dresser into 
alignment with the first grinding wheel. 

11. A dual wheel head grinding machine according to any of 
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claims 3 to 10, wherein dressing is effected by movement of 
one wheel head only, 

12. A dual wheel head grinding machine according to any of 
claims 3 to 11 , having the dressers mounted in fixed 
relationship to the respective wheel heads, wherein all 
lateral relative movement between the wheel heads for 
effecting dressing is carried out by the wheel head 
carrying the grinding wheel to be dressed, 

13. A dual wheel head grinding machine according to any of 
claims 3 to 12, wherein the dressers are mounted each to be 
laterally movable independently of the lateral movement of 
wheel heads which carry the respective dressers. 

14. A dual wheel head grinding machine substantially as 
herein described with reference to and as illustrated in 
the accompanying drawings. 

15. Method of dressing grinding wheel in a dual head 
grinding machine substantially as herein described with 
reference to and as illustrated in the accompanying 
drawings . 
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